The essential oil of Lippia alba is reported as an antifungal against human pathogenic microorganisms but few articles report its use as an alternative to synthetic fungicides on green mould control. The objective of this study was to determine chemical characteristics of L. alba essential oil and its antifungal activity against green molds as an alternative to synthetic fungicides. Essential oil was extracted by Clevenger hydrodistillation, characterized by GC-MS analysis, and the structure of the main compounds confirmed by
America (25) and India (6, 32) . Several papers have presented ethnopharmacological studies dealing with L. alba as sedative, antidepressant and analgesic properties (18) . The essential oil of L. alba also has many applications such as stomachic, antispasmotic, digestive, anti-hemorrhoidal and anti-asthmatic (18) . Different biological activities such as cytotoxic, antifungal, antibacterial, antiviral and anti-inflammatory, have been identified in essential oils or extracts of L. alba (5, 11, 19, 26, 37) .
Mesa-Arango et al. (25) reported two chemotypes, citral Although many studies reported the antifungal activity of L. alba essential oils against human pathogenic microorganisms, few articles were about Fusarium, Aspergillus and Penicillium genera (34) . These fungi are well known as causal agents of food-borne diseases and food spoilage, which increase the costs of food production and health care in the world (24) . In addition, the genera Trichoderma, Aspergillus and Penicillium, known as green moulds, occur on mushroom production when the composting is not correctly prepared and/or does not become selective enough (15) . Those fungi can spread very rapidly competing for carbohydrates in the substrate at the time of spawning, or in the casing layer, and some of them produce toxins that can damage mushroom tissue (15) . The genus Trichoderma is the most common contaminant on mushroom cultivations and facilities causing enormous economic losses around the world (9) . Many sanitary procedures were adopted in mushroom farms to control
Trichoderma sp and other green molds (15) and also on spawn production or spawning procedures where synthetic fungicides are used on mushroom cultivation. Although the fungicides that are commonly used in cultivation are very effective and inexpensive, it has been suggested that they leave residual toxicity that may cause side effects, including carcinogenesis and teratogenesis (20, 23, 33 (28) . An additional advantage of essential oils is their volatile nature, which implies on low or no residues after treatment and low environmental impact.
Based on alternatives for organic production with natural substances to control undesirable fungi, the objective of this study was to determine the chemical characteristics of L. alba essential oil and its antifungal activity against green molds as an alternative to synthetic fungicides.
MATERIALS AND METHODS

General
The major equipment used was gas chromatography-mass given on the δ scale relative to TMS as internal standard.
Antifungal activity
For the bioassays, seven fungal strains were used: (25) reported that they were geranial (30.5%) and neral (23.6%). The quantity of geranial and neral was more concentrated in our study, 50.94% and 33.32%, respectively (Table 1) , than in the ones reported in previously cited literature.
In order to confirm the structure of the main compounds, the essential oil was studied by 1 H and 13 C-NMR spectroscopy.
The essential oil 1 H NMR spectrum (Figure 1 ) gave resonances for a mixture of two isomers as indicated by the disparity in single hydrogen peaks. Signals due to aldehyde protons were detected as two doublets at δ9.99 (J=8.0 Hz) and 9.90 (J=8.0 Hz). From the NMR integration of those peaks, the ratio between the two components was determined to be 1:0.67. The presence of neral and geranial is supported by 13 C NMR data (Table 2) , according to Ragasa et al. (30) .
L. alba essential oil has antifungal activity with MIC in a range of 0.300-1.250 mg/mL, and MFC in a range of 0.600-1.250 mg/mL ( Table 3 The results are expressed as mean ± standard deviation. alba essential oil is a potential alternative to synthetic fungicides. However, further studies are required to develop strategies for application on health, food and agriculture.
